ABSTRACT: Nineteen wild ringed seals (Phoca hispida) were killed in winter 1999 to assess the health status of seals harvested in eastern Hudson Bay (Quebec, Canada). One of these seals, an 11-yr-old male, had a poorly differentiated adenocarcinoma that severely constricted the lumen of the distal small intestine. The tumor was characterized by proliferation of polygonal epithelial cells that formed closely packed acini and cords. This appears to be the first reported case of adenocarcinoma of the small intestine in Pinnipedia.
Upon the request of the Corporation of the Northern Village of Umiujaq, (Quebec, Canada) a survey was undertaken in winter 1999 to assess the health status of ringed seal population. In agreement with the local hunters association, 20 seals were harvested in open water areas. A local seal hunter (J.I.) was trained to collect major organs for histopathological and microbiological analyzes, and to recognize common gross abnormalities. The study started in January 1999 and ended in February 1999. Nineteen ringed seals (Phoca hispida) and one bearded seal (Erignathus barbatus) were killed and inspected. A case of intestinal adenocarcinoma found in one ringed seal is described herein.
An intestinal mass was noted on initial sampling in a male ringed seal. The animal was 11-yr-old as determined by counting the annual dentine annuli of a thin section of a lower canine (Smith, 1973) . The animal was old compared to the mean age (5.8 yr) of seals harvested from Umiujaq (D. Leclair, pers. observ.), although ringed seals can live to 43 yr of age (Banfield, 1981) . Standard length (SL; 122 cm) and blubber thickness (BT; 4 cm) were measured, and body condition (BC) was calculated (BT 2 /SL)(American Society of Mammalogists, 1967) . BC was 0.13 and comparable to other seals previously captured at the same site (D. Leclair, pers. obs.), which indicates that fat reserves of the animal were not depleted.
The intestinal mass was sent on ice from Umiujaq to Nunavik Research Centre (Makivik Corporation, Kuujjuaq, Quebec, Canada) for further examination. The other organs of this animal were macroscopically unremarkable and were fixed routinely in 10% buffered formalin. The mass was located in the tunica muscularis of the distal portion of the small intestine. The distance from the pylorus to the mass could not be measured because some sections of the intestine had not been collected. The tumor measured 4 cm in diameter, was nodular, bulged over the serosal surface of the intestine, and caused severe segmental reduction of the intestinal lumen. On cross section, it was composed of a 1 to 12 mm incomplete rim of whitish friable tissue that surrounded serohemorrhagic fluid (Fig. 1) . Sections of the tumor and of the intestinal tract were fixed in 10% neutral buffered formalin. Formalin fixed tissues were embedded in paraffin, sectioned at 5 m, and stained with hematoxylin-phloxine-saffron (Prophet et al., 1994) . Subsequent sections of the tumor were stained with Prussian blue (for iron), periodic acid-Schiff (PAS, for neutral mucosubstances) and Grimelius (for cells of the neuroendocrine system) stains (Prophet et al., 1994) . Serial sections of the tumor were immunostained for reactivity to cytokeratin (mouse monoclonal antibody to human AE-1, working solution; Biømeda, Foster City, California, USA), vimentin (mouse monoclonal antibody to human vimentin, 1:100; Biogenex, San Ramon, California, USA) and leukocyte common antigen (mouse monoclonal antibody to human, working solution; Immunon, Pittsburgh, Pennsylvania, USA) antisera by the avidin-biotin-peroxidase complex method (Haines et al., 1991) .
Microscopic examination was hampered by the poor preservation of the tissue. However, the intestinal mass was composed of closely packed acini, cords and individual cells separated by a scant amount of fibrovascular stroma (Fig. 2) . Clusters of neoplastic cells were found in lymphatic vessels at the edges of the tumor as well as invading the intestinal wall down to the subserosa. Neoplastic cells were large, polygonal, with distinct cell borders and an abundant amount of delicately granular acidophilic cytoplasm that did not stain with a Grimelius stain. A few cells had a single large optically empty PASnegative vacuole which displaced the nucleus, conferring a signet ring appearance to the cell. The nucleus of neoplastic cells was eccentric, with a contoured membrane and coarsely clumped chromatin. Nuclear pleomorphism and anisokaryosis were prominent and mitoses were numerous, averaging four mitoses per high power field (ϫ400). Approximately 50% neoplastic cells stained positive to cytokeratine (Fig. 2, inset) . Neoplastic cells were uniformly negative to vimentin and to leukocyte common antigen. The center of the tumor was necrotic. Microscopic metastases in distant organs were not found.
Based on light microscopic and immunohistochemical examination, this tumor was diagnosed as a poorly differentiated intestinal adenocarcinoma. Histologic sections of the tumor were deposited in the Registry of Veterinary Pathology (Armed Forces Institute of Pathology, Washington DC, USA; accession number 2674668 00).
Adenocarcinomas of the small intestine are rare in man and in most animal species, with the notable exception of sheep and cattle in some parts of the world, and beluga whales (Delphinapterus leucas) from the St. Lawrence estuary. The present report appears to be the first epithelial tumor of the small intestine described in a pinniped. This type of tumor has been associated with the ingestion of herbicides in sheep (Newell et al., 1984) , ingestion of bracken fern and papillomavirus infection in cattle (Jarrett et al., 1978) , and possibly with environmental contamination in beluga whales (De Guise et al., 1995) .
Seals from Hudson Bay live in a relatively pristine environment compared to marine mammals from temperate climate environments: tissue concentrations of major organochlorinated compounds in Arctic marine mammals are about 10 to 50 times less than those of ecologically comparable marine mammals from more industrialized shores of North America and Europe Norstrom et al., 1990 Norstrom et al., , 1994 . Therefore, environmental contamination is an unlikely cause for the tumor herein described.
Although papillomaviruses are not thought to play a major role in the etiology of epithelial tumors of the small intestine in man (zur Hausen, 1996) , a bovine papillomaviruse has been causally associated with these tumors in cattle exposed to bracken fern (Jarrett et al., 1978) . The present tumor was not tested for the presence of papillomaviruses.
In the recent years, the number of tumors reported in marine mammals has sharply increased (Gerber et al., 1993; De Guise et al., 1994; Gulland et al., 1996; Bossart et al., 1997) . This increased reporting may reflect a real increase in tumor prevalence, or may be partly explained by the increased number of animals being examined by veterinary pathologists. The observation of an adenocarcinoma in one of 19 apparently healthy ringed seals from Hudson Bay highlights the need to explore the actual prevalence of neoplasia in marine mammal species from ecosystems with low levels of environmental contaminants.
